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[54] Name of Invention /i 



Method of Isolating D-Ribose from Fermentation Liquid 



[57] Abstract 



This invention belongs to the field of biochemical engineering; 
it concerns a method of using an ion exchange resin to isolate D- 
ribose from fermentation liquid. In this invention, a fermentation 
liquid that has undergone pretreatment flows successively, at a 
linear speed of 1-3 m/hr, through a column with a strongly acidic 
cation exchange resin (1), a column with a weakly alkaline anion 
exchange resin (2), and a weakly acidic cation exchange resin (3), 
and the effluent is collected with a deionized water rinsing column, 
and then D-ribose is collected from the effluent by conventional 
methods, with a yield that is as high as over 95%. 
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Key: 1 - fermentation liquid with bacilli removed; 2 - acidic D- 
ribose solution; 3 - neutral D-ribose solution. 



* Number in the margin indicates pagination in the foreign text. 
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PATENT CLAIMS /ii 

1. A method of isolating D-ribose from fermentation liquid 
comprising three steps: (1) pretreatment of the fermentation liquid, 

(2) purification of the fermentation liquid, and (3) the 

af tertreatment of . the purified liquid, which is characterized in that 
the purification of the fermentation liquid is carried out in the 
following manner: 

The fermentation liquid that has undergone pretreatment flows, 
at a linear speed of 1-3 m/hr, through a column with a strongly 
acidic cation exchange resin (1), a column with a weakly alkaline 
anion exchange resin (2), and a weakly acidic cation exchange resin 

(3) ; it is then rinsed with deionized water and the effluent is 
collected; the optimal ratio of the fermentation liquid to the 
strongly acidic cation exchange resin and the weakly alkaline anion 
exchange resin is, respectively: 

fermentation liquid : resin = (3-9) : 1 (volume ratio) ; 

the optimal ratio of the fermentation liquid to the weakly acidic 
cation exchange resin is 

fermentation liquid : resin = (6-18) : 1 (volume ratio) . 

2. The method of Claim 1 characterized in that the weakly acidic 
cation exchange resin (3) is followed in series with a weakly 
alkaline anion exchange resin (4), and the optimal ratio of the 
fermentation liquid thereto is 
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fermentation liquid : resin = (6-18) : 1 (volume ratio) . 

3. The method of Claims 1 -2 characterized in that the strongly 
acidic cation exchange resin of column (1) is one kind [selected] 
from among 732, 0.001 x 7 strongly acidic phenylethylene cation 
exchange resin, or Amberlite IR-120; the weakly alkaline anion 
exchange resin of column (2) is one kind [selected] from among D-315 
macroporous weakly alkaline acrylic acid anion exchange resin, weakly 
alkaline 330 resin, D309, D396, D351, 709, Amberlite IRA-63 or IRA- 
94; the weakly acidic anion exchange resin of column (3) is one kind 
[selected] from among HD-1 macroporous phenol aledhyde weakly acidic 
resin, 122 or 125; the weakly alkaline anion exchange resin of column 
(4) is one kind [selected] from among D-315 macroporous weakly 
alkaline acrylic acid anion exchange resin, weakly alkaline 330 
resin, D309, D396, D351, 709, Amberlite IRA-63 or IRA-94. 

SPECIFICATIONS /l 

This invention belongs to the field of biochemical engineering; 
in particular, it concerns a method of using an ion exchange resin to 
isolate D-ribose from fermentation liquid. 

D-ribose is a nucleic acid component that plays a major 
role in biological processes, its derivatives also are essential 
components of some vitamins and coenzymes; it can be used as a 
precursor of the B2 vitamin and as raw material for various riboside 
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medications and seasonings. Therefore it is widely used in the field 
of biochemical engineering. 

Before the 80ies, in foreign countries it was mostly synthesized 
by chemical methods, but currently D-ribose produced by a 
transketolase affected mutant strain of bacillus subtilis is widely 
used; and in the 90-ies, China began to domestically use D-ribose 
produced by the fermentation method. The use of fermentation- 
produced D-ribose ' requires that D-ribose be extracted from the 
mixture in the fermentation liquid. The Japanese patent 56-113297 
discloses a method of extracting D-ribose from the mixture in the 
fermentation liquid, and currently industrial production is carried 
out using this method. In this method, first, bacilli are removed by 
centrifuging, and then the cations and anions of the fermentation 
liquid are removed by running the supernatant through the strongly 
acidic cation exchange resin Amberlite IR-120 (type H) and the 
strongly alkaline anione exchange resin Amberlite IRA-400 (type OH) . 
Then the liquid is concentrated, crystallized, and the D-ribose 
product is obtained. When D-ribose is isolated from the fermentation 
liquid by the above-mentioned method, there are major losses, and the 
D-ribose yield is fairly low if the D-ribose concentration in the 
fermentation liquid is fairly high. ' When the D-ribose concentration 
of the fermentation liquid is fairly low, such as 20-25 g/1, the 
yield is only 40-50%. The reason is that the isoelectric point of 
the D-ribose hydroxyl group is 12; when pH is 12, numerous hydroxyl 
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groups dissociate and form a negative electric charge; when ions are 
exchanged with the ions produced by the strongly alkaline anionic 
exchange group, such combinations are very hard to rinse off with 
water, which forces the D-ribose yield down. Moreover, the large 
amounts of coloring matter present in the fermentation liquid also 
frequently affect the product purity, and though activated charcoal 
can be used to remove coloring, it is not very effective, and 
frequently only brown treacle can be obtained. Therefore, new 
methods of isolating and extracting D-ribose from the mixture of the 
fermentation liquid must be examined, to satisfy the needs of 
production facilities. 

The purpose of this invention is to disclose a new method of 
isolating D-ribose from the fermentation liquid. In this method, the 
strongly alkaline anion exchange resin that is currently used is 
replace with weakly alkaline anion exchange resin and supplemented by 
weakly acidic cation exchange resin to form an efficient, improved 
impurity removal composite system that has low D-ribose losses for 
use in the purification of the D-ribose fermentation liquid, to 

overcome the low yield deficiency of the current technology. 

The design concept of this invention is as follows: 

When the fermentation liquid runs through a strongly acidic 
cation exchange resin, the solution exhibits acidity, whereas the pH 
exchange range of • the weakly alkaline anion exchange resin is 0-8; 



generally inorganic anions still can exchange therewith and be 
adsorbed by it. However, the D-ribose dissociation pH value is 12, 
and therefore basically it is not absorbed, thus, once inorganic ions 
within the fermentation liquid, such as S0 4 = , PCV 4 , and CI" 1 , etc., are 
removed, losses and yield reduction stemming from the adsorption of 
D-ribose can be avoided; in addition, this weakly alkaline anion 
exchange resin can adsorb the coloring matter in the fermentation 
liquid, thus increasing D-ribose purity. 

This invention has also been implemented in the above manner. 

The method of this invention includes three parts: 

(1) pretreatment of the fermentation liquid 

(2) purification of the fermentation liquid 

(3) af tertreatment of the purified liquid. 
Below, we will describe it in detail: 

(1) Pretreatment of the fermentation liquid: the fermentation 
liquid or f locculant-added fermentation liquid is filtered with a 
centrifuge or a filter-press to remove bacilli and solid impurities. 
Since the description is available in numerous publications, we will 
not dwell on it in this invention. 

(2) Purification of the fermentation liquid: This process is 
represented in Fig. 1. In the figure, 

1 a column strongly acidic cation exchange resin 
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2 a column of weakly alkaline anion exchange resin 

3 a column of weakly acidic cation exchange resin 

4 a column of weakly alkaline anion exchange resin 

The fermentation liquid with bacilli and solid impurities 
removed, has a D-ribose content of about 40 -g/L; it contains calcium, 
magnesium, potassium, sodium, and other cations as ell as sulfuric 
acid radicals, phosphoric acid radicals, chlorions, and other anions; 
the solution is brown. This fermentation liquid is run, at a flow 
rate of 1-3 m/hr, successively, through the column 1 of strongly 
acidic cation exchange resin, column 2 of weakly alkaline anion 
exchange resin, and column 3 of weakly acidic cation exchange resin, 
whereupon it is also rinsed through deionized water column and the D- 
ribose is rinsed off the top of the column, and a colorless 
supernatant is obtained - a D-ribose containing fermentation liquid 
with cations and anions removed. The principal role of the column 1 
of strongly acidic cation exchange resin is to remove the calcium, 
magnesium, potassium, and sodium cations from the solution; the 
principal role of the column 2 of weakly alkaline anion exchange 
resin is to remove the sulfuric acid radicals, phosphoric acid 
radicals, chlorions, and other anions, as well as a large part of the 
coloring matter, from the solution; the principal role of column 3 of 

weakly acidic cation exchange resin is to remove the residual 
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coloring matter from the solution. The fermentation liquid thus 
obtained exhibits . acidity , and its pH is 3-5, while its D-ribose 
content generally is about 30 g/L. In order to obtain a neutral 
fermentation liquid and further remove the residual minute amounts of 
coloring matter from the solution, another column, the column 4 of 
weakly alkaline anion exchange resin can be added to obtain a high- 
grade D-ribose product. 

The strongly acidic cation exchange resin of column 1 is one 
kind [selected] from among 732, 0.001 x 7 strongly acidic 
phenyl ethylene cation exchange resin, or Amberlite IR-120; 

the weakly alkaline anion exchange resin of .column 2 is one kind 
[selected] from among D-315 macroporous weakly alkaline acrylic acid 
anion exchange resin, weakly alkaline 330 resin, D309, D396, D351, 
709, Amberlite IRA-63 or IRA-94. There is a certain ratio between 
the amount of resin used and the amount of fermentation liquid used; 
the optimal ratio of the fermentation liquid to the strongly acidic 
cation exchange resin and the weakly alkaline anion exchange resin 
is, respectively: 

fermentation liquid : resin = (3-9) : 1 (volume ratio) . 

The weakly acidic anion exchange resin of column 3 is one kind 
[selected] from among HD-1 macroporous phenol aledhyde weakly acidic 
resin, 122 or 125. Here, the optimal ratio is: 

fermentation liquid : resin = (6-18) : 1 (volume ratio) . 
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The weakly alkaline anion exchange resin of column 4 is one kind 
[selected] from among D-315 macroporous weakly alkaline acrylic acid 
anion exchange resin, weakly alkaline 330 resin, D309, D396, D351, 
709, Amberlite IRA-63 or IRA-94. Here, the optimal ratio is: 

fermentation liquid : resin = (6-18) : 1 (volume ratio) . 

(3) Af tertreatment of the purified liquid: The D-ribose 
containing fermentation liquid of the colorless supernatant obtained 
in step (2) can undergo concentration, crystallization, and 
separation by conventional methods to ultimately obtain the D-ribose 
product . 

When the above-described method of this invention is applied in 
isolating D-ribose from the fermentation liquid, the operation is 
streamlined, D-ribose yield can exceed 95%, and the D-ribose product 
purity is high, therefore, this is an isolation method that has good 
prospects for industrial application. 

Below we will further explain the details of this invention with 
examples. 

Example 1 

Bacilli were removed from the fermentation liquid by 
centrifuging at a rotary velocity of 8000 rpm for 30 min. The D- 
ribose content of the solution was 36 g/L, and this solution was 
successively run, at a linear speed of 1.5 m/hr, through resin 
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columns with 732 resin, D-315 resin, and HD-1 resin. The amount of 
732 resin used was 300 ml, and the column dimensions were $ 26 x 800 

mm; the amount of D-315 resin used was 300 ml, and the column 

dimensions were $26 x 800 mm; the amount of HD-1 resin used was 150 
ml, and the column dimensions were $ 26 x 600 mm. When the above was 
completed, the fermentation liquid was also rinsed with 1000 ml 
deionized water, and the liquid effluent from the resin column was a 
colorless transparent liquid. The absence of CI" was tested with 
silver nitrate. 1200 ml of D-ribose containing effluent was 
collected; its D-ribose content was 28.8 g/L. its pH value was 5, and 
its yield was 96% (wt%) . The effluent was concentrated, 
crystallized, and vacuum-dried, whereupon D-ribose product could be 
obtained; its purity could be as high as- 98%. 

Example 2 

Bacilli were removed from the fermentation liquid by 
centrifuging to obtain a solution with the D-ribose content of 40 
g/L. 40 L of such solution was successively run, at a linear speed of 
2 m/hr, through four columns. The above-mentioned resin columns were 
filled with 732 resin, D-315 resin, and HD-1 resin, and D-315 resin. 
The amount of 732 resin used was 10 L, and the column dimensions were 
c£> 150 x 1000 mm; the amount of D-315 resin used was 10 L , and the 
column dimensions were $ 150 x 1000 mm; the amount of HD-1 resin used 
was 5 L, and the column dimensions were <£ 100 x 1000 mm; the amount 
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of D-315 used in the fourth resin column was 5 L, and the column 
dimensions were $ 100 x 1000 mm. When the above was completed, the 
fermentation liquid was also rinsed with 50 L deionized water, and 
the liquid effluent from the resin column was 65 L of colorless 
transparent liquid; its D-ribose content was 22.6 g/L. its pH value 
was 7, and its yield was 92% (wt%) . The effluent was concentrated, 
crystallized, and vacuum-dried, whereupon D-ribose product could be 
obtained; its purity could be as high as 98%. 

Example 3 

Bacilli were removed from the fermentation liquid by 
centrifuging to obtain a solution with the D-ribose content of 36 
g/L. 1000 ml of this solution was successively run, at a linear 
speed of 1.5 m/hr, through resin columns with 732 resin, Amberlite 
IRA-63 resin, and 122 resin. The amount of 732 resin used was 300 
ml, and the column dimensions were $ 26 x 800 mm; the amount of 
Amberlite IRA-63 resin used was 300 ml, and the column dimensions 
were $ 26 x 800 mm; the amount of HD-1 [sic! - translator's note] 
resin used was 150 ml, and the column dimensions were $ 26 x 600 mm. 
When the above was completed, the fermentation liquid was also rinsed 
with 1000 ml deionized water, and 1200 ml of liquid effluent was 
collected. Its D-ribose content was 28.2 g/L. its pH value was 4, 
and its yield was 94% (wt%) . The effluent was concentrated, 
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crystallized, and vacuum-dried, whereupon D-ribose product could be 
obtained; its purity could be as high as 95%. 
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Attachment to Specifications 



mo- 




Fig. 1 

Key: 1 - fermentation liquid with bacilli removed; 2 - acidic D- 
ribose solution; 3 - neutral D-ribose solution. 
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